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Canola Production
Kathleen Grady, oilseed breeder and extension specialist,
SDSU Plant Science Department
Canola is an edible form of rapeseed developed by Canadian
plant breeders in the 1970s. Rapeseed and canola are members
of the mustard family, which also includes tame and wild mustard, cabbage, cauliflower, kale, and turnip.

(known as the Polish type). Polish varieties mature 10 days to 3
weeks earlier and are more resistant to shattering than Argentine
types. Argentine varieties have a higher yield potential under
good growing conditions.

The term “canola” was registered in 1979 by the Western
Canadian Oilseed Crushers Association as the name for rapeseed
varieties with genetically modified oil composition and lowered
glucosinolates. Canola varieties must have less than 2% erucic
acid in the processed oil and less than 30 micromoles of glucosinolates per gram of oil-free meal. The lowered levels of these
two seed components enable the oil to be used for human consumption and the meal to be fed to livestock.

Canola is a cool-season crop sensitive to hot, dry weather. High
temperatures and/or drought during flowering or pod formation
will decrease the number of pods and seeds per pod, resulting in
lower yields. Canola production should be limited to areas where
heat and drought stress do not persist during flowering and seed
set. Spring canola is best adapted to northeastern South Dakota,
although it has been successfully grown in north-central and
northwest South Dakota in recent years.

Canola seed contains about 40% oil and 23% protein. The oil is
high in mono- and polyunsaturated fatty acids (oleic, linoleic,
and linolenic). The meal contains about 36 to 40% protein after
oil extraction and is highly palatable.

Field Selection and Rotation

In contrast, rapeseed oil contains 40% or more erucic acid and is
used primarily as an industrial lubricant. The high erucic acid
content makes rapeseed oil a poor-quality vegetable oil for
human consumption. Rapeseed meal contains glucosinolates that
lead to palatability and nutritional problems when formulated
into animal feeds.
China, Canada, and Europe are the major world producers of
canola/rapeseed. U.S. canola production has risen from 199,000
acres in 1993 to over 1.1 million acres in 1998. North Dakota
and Minnesota lead the U.S. in canola production.

Adaptation
Both winter and spring types of annual canola are available.
However, winter canola is less winterhardy than winter cereals
and generally will not survive in South Dakota.
Spring-sown canola belongs to one of two species, Brassica
napus (commonly called the Argentine type) or Brassica rapa

Medium-textured soils are most suitable for canola production.
Adequate drainage is essential, as canola does not tolerate waterlogged or flooded conditions. Sandy soils, however, usually lack
sufficient water-holding capacity to support a canola crop
through periods of drought.
Canola should not be grown on the same field more often than
once in 4 years to prevent buildup of diseases, insects, and
weeds. Rotation with sunflower, dry beans, soybean, mustard,
lentils, and other crops susceptible to Scierotinia diseases (white
mold) should also be avoided within a 4-year period. Canola
should generally follow small grains or fallow in the rotation.
It is important to select fields relatively free of broadleaved
weeds, especially wild mustard, for canola production. There are
few herbicides registered in the U.S. for use on canola. Wild
mustard is a serious contaminant of harvested canola seed and is
nearly impossible to control in the crop.
Canola is sensitive to carryover residues from several herbicides.
Avoid fields that may have carryover herbicide residues injurious to canola or that have significant volunteer growth from previous crops that may compete with canola growth.

Canola shatters easily, and volunteer plants can be expected the
next season. Follow canola with a crop such as cereals that
allows for the use of broadleaf herbicides to control volunteers.

Planting
A firm, moist, well-packed seedbed is essential for canola stand
establishment. Fall tillage followed by a shallow cultivation in
early spring or immediately before planting will kill weeds and
prepare the seedbed. Avoid excessive or deep tillage in the
spring, as this dries out the soil.
Canola can be grown under reduced or minimum tillage systems,
but particular attention must be paid to residue distribution,
weed control, seed placement, and fertility. Weed control is likely the most important factor affecting the success of notill
canola.
Soil crusting can severely reduce canola stands. Harrowing is
not recommended on canola due to excessive crop injury.
Canola is a very small-seeded crop, and shallow seeding is
essential for good seedling emergence. Seeding depth should
be no deeper than 1/2 to 1 inch.
Canola can be successfully seeded with most grain drills, as long
as the drill is properly calibrated to accurately meter the seed,
place it at a uniformly shallow depth into sufficient moisture,
and adequately pack the soil around the seed. Narrow row spacings of 7 inches or less have been shown to give the highest
yields, although wider spacings (up to 14 inches) also can be
used successfully.

base temperature for calculation of growing degree-days for
canola is 41 F (5 C).

Fertilization
Soil testing is the best way to determine nutrient requirements
for any crop. Recommended fertilizer rates for canola are similar
to small grains. Canola requires about 6.5 lb of nitrogen for each
100 lb of yield.
Canola is very sensitive to nitrogen fertilizer placed with the
seed. Nitrogen plus K2O applications in direct contact with the
seed should not exceed 10 lb/A when planted in 6- or 7 inch
rows. Urea-based fertilizers, DAP (18-46-0), and ammonium
thiosulfate (21-0-0-26) should not be placed with the seed.
Canola requires more phosphorus than wheat for good yields.
Canola usually will respond to phosphorus fertilizer on soils
testing low for phosphorus. About 50 lb/A of fertilizer phosphate
is recommended for a canola yield goal of 2000 lb/A on soils
testing low for phosphorus. On most soils, banding phosphate
fertilizer near the seed is most efficient. Canadian research has
shown that a starter or pop-up response is often obtained with
10-15 lb/A of phosphate banded near the seed, even on soils
testing high in available phosphorus.
Canola yield response to applied potassium has not been as consistent as response to nitrogen or phosphorus when the soil is
deficient in these nutrients. It generally does not pay to use
potassium fertilizer on soils that do not test low for potassium.
However, on soils where potassium is very low, a marked yield
increase may occur in response to potassium fertilizer. For a
canola yield goal of 2000 lb/A, 70 lb/A of potassium fertilizer is
recommended for a soil testing low in available potassium.

Seeding Rates and Dates
Canola will yield well over a fairly wide range of seeding rates
and plant populations. Seeding rates of 5 to 8 lb/A for Argentine
(B. napus) varieties and 4 to 7 lb/A for Polish (B. rapa) varieties
are recommended. The goal is to establish a plant population
between 7 and 17 plants/ft2. Canadian research suggests that
only 60-80% of planted canola produces viable plants. The higher recommended seeding rates will help assure at least minimum
plant populations under less than ideal seeding conditions.

Canola has a rather high sulfur requirement, and fields even
marginally deficient in sulfur can have severely reduced yields.
Sulfur deficiencies are not common on South Dakota soils, but
may sometimes occur on sandy soils with low organic matter
content. If you suspect that your soil may be sulfur-deficient,
have a soil test conducted.
For more information on canola fertility, see SDSU CES EC
750, Fertilizer Recommendations Guide, or NDSU Circular SF718, Fertilizing Mustard, Rapeseed, Canola and Crambe.

Canola seed varies considerably in size, especially between
species and between hybrids and open-pollinated types. B. napus
(Argentine) and hybrid varieties usually have larger seeds than
B. rapa (Polish) and open-pollinated varieties. Seeding rates
should be adjusted accordingly.

Table 1 provides information on spring-sown canola varieties
tested in recent South Dakota trials.

Optimum planting date for canola is late April to early May for
highest yield and oil content. Soil temperature should be at least
50 F for fast germination and emergence. Seeding of Argentine
varieties after May 15 may result in significant yield reductions.
Argentine canola requires about 1040 growing degree-days to
mature properly, similar to spring wheat. About 850 growing
degree-days are required by Polish canola, similar to barley. The

Variety selection should be based on variety characteristics such
as yield, oil content, maturity, herbicide tolerance, disease resistance, and tendency to shatter. Evaluate as much performance
information as possible when selecting a variety, looking at relative performance over many locations and years. In some cases,
characteristics such as maturity or disease resistance may offset
a yield advantage.

Varieties

Weed Control
Weeds can severely limit canola production, particularly if the
weeds emerge ahead of the crop. Canola is a poor weed competitor in its early growth stages. Once established, however,
canola competes well with most weeds. Cultural practices
(seedbed preparation, seeding date and rate, depth of seeding,
etc.) that ensure establishment of a vigorous, healthy canola crop
will aid greatly in weed control.
Trifluralin, Poast , and Assure II are the only herbicides currently labeled for use on regular (non-herbicide-tolerant) canola
in South Dakota. Roundup Ultra and RT may be used to burn
down emerged weeds at planting, particularly for no-till canola.
Because herbicide options are limited, it is important to evaluate
the weed history of a field before planting it to canola. Many
weeds are best controlled in previous crops in the rotation.
Avoid fields where previous annual weed pressure was heavy or
that may have significant volunteer growth from previous crops.
Pay special attention to the control of wild mustard before planting (or avoid planting canola in fields where wild mustard occurs).
Canola varieties are now available with tolerance to glufosinate
(Liberty), glyphosate (Roundup), imidazolonone (Raptor), or triazine (atrazine or Bladex) herbicide. Roundup Ultra is labeled
for use on Roundup Ready canola. However, no glufosinate,
imidazolonone, or triazine products are currently registered for
use on canola in South Dakota. Use of these chemicals would
require a Section 18 emergency exemption.
Canola is sensitive to herbicide carryover and to drift from most
broadleaf herbicides. Observe recommended planting intervals.
For specific information on herbicide rates, weed and crop
response, and timing of application, refer to the product label or
SDSU Cooperative Extension Service factsheet 525-OS, Weed
Control in Oilseed Crops.

Diseases
Several diseases can cause serious losses in canola production.
Blackleg and Sclerotinia stem rot are the two most serious disease problems in South Dakota, North Dakota, and Minnesota.
Other minor diseases that may also occur include Alternaria
black spot, root rot or damping off (sometimes called wirestem
and caused primarily by Rhizoctonia solani), and aster yellows.
Sclerotinia stem rot (white mold) affects many broadleaved
crops including canola, mustard, sunflower, dry beans, soybean,
field peas, alfalfa, and lentils. The long-lived fungus survives in
the soil as hard black fungal bodies called sclerotia. Under prolonged moist soil conditions, the sclerotia germinate and produce mushroom-like structures called apothecia which release
ascospores into the air. The spores infect canola by landing on
flower petals. The dead petals fall off, and those adhering to
leaves and stems provide opportunity and nutrition for the fungal
spores to germinate, grow, and enter the plant. Spores cannot
infect the leaves and stems directly.

Scierotinia stem rot is characterized by bleached and sometimes
shredded stems or plants. When infected stems are split open,
small black sclerotia usually can be found in the rotted tissue.
The only effective control measure for Sclerotinia is a minimum
4- to 5-year rotation to non-susceptible crops such as cereals and
grasses, along with control of broadleaved weeds that may also
be susceptible.
The fungus causing blackleg of canola occurs as either a weakly
virulent (mild) or a virulent (aggressive) strain. The virulent
strain causes girdling stem cankers, and early infection can cause
premature dying and lodging, resulting in high yield losses. The
mild strain usually infects plants late in the season and rarely
causes significant yield loss. The virulent strain of the blackleg
fungus is widespread in Canada and was first detected in North
Dakota in 1991.
The canola blackleg fungus can be seedborne, or the crop can be
infected by airborne spores or blowing residue from neighboring
fields. To avoid introducing blackleg into new areas, use certified seed and treat seed with Benlate fungicide. Where blackleg
is already present, the fungus can persist on infected stubble or
crop residue for several years. Follow a minimum 4-year crop
rotation, control weed hosts (such as wild mustard), and bury
canola residue by deep tillage.
All currently available Polish (B. rapa) canola varieties are susceptible to blackleg. Many Argentine (B. napus) varieties are
moderately susceptible and a few are moderately resistant.
Select less susceptible varieties for areas where blackleg is
known to occur.

Insects
Flea beetles can be an early season pest of canola. Adults of
these tiny black beetles chew shot-holes in cotyledons and early
leaves. Inspect newly emerged fields daily, as damage can occur
quickly. Plant early and fertilize adequately to aid plants in outgrowing beetle damage. If 25-30% defoliation occurs, spray with
Sevin XLR at 1-2 pints/A or malathion at 2 pints/A.

Harvesting
Check canola fields often as they near maturity. Delayed harvest
may lead to high field loss due to shattering. Seed color is more
important than overall color of the field in determining plant
maturity.
Swathing is recommended when about 30 to 40% of seeds on
the main stem have turned or begun to turn from green to brown
or yellow and when you can roll the seed between your fingers
without squashing it. Seed moisture content should be about 30
to 35%.
Seeds formed in pods on the bottom third of the main stem will
change color first. Examine plants from different parts of the
field, taking into account low-lying areas, variable soil type, and
areas of early ripening.

If a large acreage of canola is grown, begin swathing before the
crop reaches the optimum color change stage. Once filled, seeds
lose moisture rapidly. If swathing is begun at the optimum stage,
part of the crop will likely be too ripe by the time swathing is
finished. Argentine canola varieties can be swathed at 10 to 15%
color change without loss of yield. Polish varieties should be left
until 20 to 25% of the seed has changed color.
A small-grain swather and combine can be used for canola.
Match reel speed to the forward speed on the swather, so the reel
just lays the cut material gently back on the table without shattering. Canola forms a fluffy windrow, so leave stubble as high
as possible to reduce blowing of swaths by wind.
Polish canola that is uniformly mature and free of green weeds
may be straight-combined without swathing. Straight-combining
is not recommended for Argentine canola because of excessive
seed loss due to shattering when the crop is mature.
Swathed canola is ready to combine when the seed moisture
drops to around 10% and most seeds are no longer green.
Reduce cylinder speed to one half to two thirds that used for
wheat to avoid breaking up the stems, overloading the sieves,
and cracking the seeds.

containing foreign material, wild or tame mustard seed, soil,
sclerotia, or stones is downgraded. Seed soundness is based on
broken seed, heat damage, odor, and seed that is green after
cracking.
Most canola is grown under contract. If contracts specify a production level, they should contain an “Act of God” clause, or the
grower should carry sufficient crop insurance to cover the specified production in case of crop loss to hail, flood, drought, or
frost.

Other Sources of Information
Canola Growers Manual. Published by the Canola Council of
Canada. 400-167 Lombard Ave., Winnipeg, Manitoba R3B0T6,
Canada. This is an excellent comprehensive guide on all aspects
of canola production. It is published in loose-leaf format, with
periodic free updates. It is also available online at The Canola
Connection website (see below). Its pesticide information may
not apply to South Dakota canola production, as product labeling
differs between the U.S. and Canada.
Canola Production. D.R. Berglund and K. McKay. NDSU
Extension Service publication A-686 (Revised), North Dakota
State University, Fargo, ND.

Seed Storage
Canola seed is small and round and flows easily. Combines,
truck boxes, and storage bins must be very tight.
For long-term storage the seed must be at no more than 8 to 9%
moisture and kept at temperatures below 68 F. The seed may
‘sweat” for up to 6 weeks after harvest, even at 8-10% moisture,
so check for heating and spoilage at regular intervals.
Canola may be cooled and/or dried to safe moisture and temperature levels for storage using aeration, natural air drying,
heated air drying, or a combination of these methods. Care must
be taken to ensure adequate air flow and prevent heat damage
and spoilage.

The Canola Connection website
http ://www.canola-council.org/
Maintained by the Canola Council of Canada. This website provides online access to the Canola Growers Manual, as well as
links to other canola publications, markets, businesses, people,
and information.
NDSU Langdon Research Extension Center website
http://www.ag.ndsu.nodak.edu/langdon/
This website provides results from the 1997 and 1998 North
Central U.S. Canola Variety Trials conducted in North Dakota,
South Dakota, Minnesota, and Wisconsin, in addition to North
Dakota variety performance information on various crops.

Grading and Marketing
U.S. Grain Inspection Service standards for grading canola and
rapeseed are based primarily on admixtures and soundness. Seed
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